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SUMMARY AND CONCLUSIONS 
Experiments were conducted for two seasons to determine the 
growth and flowering abilities of high and low crowned gladio-
lus corms of nine varieties distributed among the primulinus, 
grandiflorus and primulinus grandiflorus types. Chemical 
analyses were run on high and low crowned mother corms of the 
variety Excellence grown in the field and in the darkness, to 
determine whether any differences in sugars, polysaccharide.s 
and nitrogen mig'ht be associated with any differences in growth 
and flowering. Samples were taken at several stages of growth 
and during two seasons. 
rrhe average volume of the low crowned corms of the varieties 
used was between one and one-half and four times as great as 
the high crowned corms. 
Low crowned corms in most cases completed their sprouting 
in less time than the high crowned corms. The differences 
ranged from 1 to 2.1 days. 
T,ow crowned corms produced one and one-fourth to two and 
one-half times greater total leaf area per corm than high crowned 
corms. 
Low crowned corms of all varieties used in the experiments 
produced from 4 to 116 percent more flower spikes per corm than 
1he high crown0d corms. 
Low rl"owned corms in most cases produced taller flower 
spikes, which ranged from .6 to 7.2 cm. taller than those from 
high crowned corms. 
T~ow crowned corms produced from 1.4 to 15 more florets per 
corm than high crowned corms. 
Neither high nor low crowned corms consistently produced 
more florets per spike nor had a distinct advantage in width of 
florets produced nor showed a consistently significant average 
number of days to complete flowering over the other. 
Shape of the corm is not an index of the flowering potential-
ities of the corm. 
Chemical analyses of the 'mother corms showed that a greater 
percentage of sugars, ranging from .02 to .69 percent, was con-
tained in the high crowned corms than in the low crowned COl"lm; 
from planting time to the end oE the growing season. 
High crowned corms also contained a higher percentage of 
starch, ranging from 2.3 to .5 percent, than the low crowned 
corms during the first 4 weeks of growth, followed by a reversal 
in this condition to the end of the growing season. 
Differences in acid-hydrolyzable substances between high and 
low crowned corms were such that interpretation was precluded. 
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High crowned corms contained a lower percentage of total 
nitrogen, ranging from .003 to .11 percent, than low crowned 
corms. 
The seasonal trend in the disappearance of food reserves from 
mother corms showed a rapid decrease during the first 6 weeks. 
The greatest percentage of the starch had been depleted between 
the fourth and sixth weeks from planting, having decreasecl 
from about 24 to 9 percent. The most noticeable depletion in 
total nitrogen took place during the first 2 weeks of growth, 
having decreased from about .44 to .29 percent. Colloidal nitro-
gen decreased during the first 2 weeks from about .34 to .21 
percent, but non-colloidal nitrogen remained relatively stable 
throughout the season. 
A greater percentage of total sugars, ranging from .36 to .20 
percent, and starch, ranging from 2.6 to .5 percent, was contained 
in high crowned corms than in low crowned corms in darkness 
from the time of planting to the first 4 to 6 weeks. After 
this time, however, the condition was reversed. Total nitrogen 
was from .08 to .10 percent greater in low crowned corms than 
in high crowned corms. 
The chemical results for the two seasons corresponded closely. 
The quality of gladiolus flowers will be equally good from 
low and high crowned corms similar in progressive advancement 
from the cormel stage, as those used in the experiments. Because 
of the larger number of spikes produced by the low crowned 
corms, a grower may reasonably expect to obtain a larger num-
ber of high quality spikes from a planting of low crowned corms 
than from a similar planting of high crowned corms. 
Sugar analyses made during dormancy showed equal contents 
of reducing and non-reducing sugars for corresponding units 
of weight, indicating that, physiologically, high and low crowned 
corms are not essentially different. While chemical analyses of 
high and low crowned corms may show certain differences dur-
ing the growing period, these differences are apperently due to 
increased rate of the use of reserve materials accompanying the 
larger number of plants arising from low crowned corms. 
Growth and Flowering of the Gladiolus 
Influence of Certain Morphological and Physiological 
Characteristics of the Corms! 
By L. C. GROVE' 
The gladiolus in its various species and numerous horticultural 
varieties is an important flower for both the amateur and com-
mercial grower. Some idea of the significance of the gladiolus 
industry in the United States may be gained from the report by · 
Rill (15) which divulges that the number of commercial grower;;; 
in 1930 was 934. These growers devoted 2,716.39 acres of land 
to the production of gladiolus. On this area they planted 
273,218,586 corms for the production of new corms. The number 
of corms produced by amateur gardeners is perhaps four to five 
times the annual commercial crop. 
There has been much controversy relative to the flowering per-
formance of high and low crowned corms. Some growers assert 
that bettcr flower spikes are produced by low crowned corms, 
but the majority insists that flower spikes of the best quality are 
produced by high crowned corms. The work herewith reported 
was performed to determine the facts involved in the controversy. 
'J'his investigation was confined to a study of 1. the relation of 
the morphology of the corm to growth and flowering and 2. the 
relation of the chemical composition of the corm to growth and 
flowering. 
REVIEW OF LITERATURE 
Most of the literaturc relative to the flowering abilities of dif-
ferent sizes and shapes of gladiolus corms is controversial in 
nature rather than reports from actual experiments. Chamber-
lain (5), Ellenwood (10 ), Rottes (16), Mottet (25) and Post 
(31) stated that high crowned corms are more desirable for the 
production of high quality flowers. Spencley (39) mentioned 
that it is now a well recognized fact that marked deterioration 
takes place in the mature corm when it is removed more than 
three successive vegetative generations from the cormel stage. 
McLean, Clark and Fischer (24), Bailey (3) and Mottet (25) 
'Taken from a thesis submitted to the graduate faculty of Iowa State College In 
partial fulfillment of the requirements for the degree. doctor of philosophy. Project 
265 of the Iowa Agricultural Experiment Station. 
'The writer wishes to express his thanks and appreciation to Prof. B. S. Pickett. 
Prof. E. C. Volz. Dr. W. E. Loomis. Dr. J . N. Martin. Prof. G. W. Snedecor and 
Miss Gertrude Cox. !If Iowa State College. for their generous assistance in this project. 
Thanks are due A. E . Kunderd. Inc.. Goshen. Indiana. for their cooperation and 
donation of most of the corms used in the experiments. 
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stated that some varieties produced the best flowers from Jarge 
('orms while other varicties do well from small corms. l ~ater 
Fischer (12) mentioned that very large corms do not produce 
desirable flowering spikes. 
Knorr (21) reported no differences in specific gravity between 
mature corms oE different sizes. When immature corms were 
used, however, their specific gravity was much lower than 
mature corms. 
Oven (28) concluded that large corms are to be preferred to 
small corms because 0 f their larg'er production of flowering 
&pikes. Pridham (34) reported that thc number of flower spikes 
is definitely related to size of the corm but is also varietal in 
nature. 'Wiggin (43) found significant correlations between 
::;ize of corm and height of spike in 8 out of 12 varieties tested. 
'1'he literature revealed no work relative to the chemical com-
position of different sizes or shapes of gladiolus mother corms 
during the growth of the new plant. A brief review of certain 
studies of mother potato tubers is presented, since the corm of 
the gladiolus and the potato tuber are morphologically analogous. 
Loomis and Evans (22) showed a very close analogy between 
gladiolus corms and potato tubers in their responses to several 
factors. 
Jones and White (19) and Willaman and Child (44) found a 
higher nitrogen content in small potatoes than in large ones. 
Renski (36), East (9) and Neumann (26) reported that the 
starch content of long' potato tubers is less than it is in spher-
oidal tubers. The d:1ta of Applemann and Miller (2) supplieu 
no evidence of any clwmical or physiological basis for superior-
ity of mature over immature potato tubers for seed. 
Jittbogen, Groeland and }1'raude (17) ran a large number of 
chemical analyses on mother potato tubers at various stages of: 
~Towth of the new plant a,nd found that there was a rapid de-
~rease in various constituents except sugars which increased in 
spite of the loss in dry matter. DeVries (8) made a similar 
- --
Fig. 1. Representative samples of corms used in the 1935 experiments . Left one 
of each pair of corms is low crowned, and the right one of each pair is high crowned. 
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~\tudy and was of the opinion that after the beginning of stolon 
formation the food supply of the mother tuber was transferred 
to newly forming tubers. Denny (6) obtained evidence recently 
to disprove this supposition. Ramsey and Robertson (35) deter-
mined the chemical composition of the potato plant at various 
stages of development and reported that carbohydrates, nitrogen 
and ash constituents of the mother tubers are far from exhausted 
even at the end of the growing season. Denny (6) (7) and 
Kimbrough (20) in working with different ~izes of seed pieces 
JOlmd that large and rapid losses occurred in dry weight, starch 
and nitrogenous substances but that sugars increased. 
Fig. 2. Rapid measuring device to 
obtain diameters and he.ights of the 
corms. Arm A can be raised 01' 
lowered to accommodate the height 
01' diameter of the corm B. Meas-
urement is indicated on the centi-
meter scale by d. pointer attached to 
the under side of arm A. 
EXPERIMENT AL 
MORPHOLOGICAL STUDIES 
It is commonly known by gladi-
olus growers that the successive 
vegetative generations of corms 
tend to flatten and increase in 
diameter without increasing verti-
cally the farther they are removed 
Jrom the cormel stage in years. A 
flat corm is termed low crowned, 
and a tall or cone-like corm is term-
ed high crowned. The high crown-
ed corm is smaller and has greater 
vertical depth in proportion to its 
diameter than the low crowned 
corm of the same variety. There-
fore, when high and low crowned 
corms of a variety are mentioned in 
this paper, corms of two different 
size" are involved, each of which 
exhibits a characteristic shape. 
MA'rERIALS AND ME'l'HODS 
'rhrce generally known and 
recognized classes of gladiolus, 
namely, primulinus, grandiflorus 
and primulinus grandiflorus, were 
used in these investigations. Nine 
varieties in all were used; five 
varieties were duplicated for both 
seasons. 
The high crowned corms used 
in the experiments were two 
vegetative generations removed 
from the cormel stage and com-
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mercially would be known as size No.2. The low crowned corms 
or " jum'bo" size were three vegetative generations removed from 
the cormel stage. Comparison of representative samples of the 
two types of corms of seven of the varieties used in the experi-
ments may be seen in fig. 1. 
The corms used in the experiments were obtained in the spring 
of each year. During May husks were removed, the corms placed 
in mesh bags, properly labeled, and soaked in a 2 percent 
Semesan solution for 3 hours as a precaution against thrips 
a nd disease. 
The height and diameter of each corm were obtained by means 
oj' the specially constructed measuring device illustrated in fig. 
2. The data obtained made possible the calculation of a shape 
index or ratio by dividing the corm's diameter or horizontal 
dimension into its height or vertical dimension. 
The volume of each corm was procured by means of a triple 
beam balance. The corm was weighed first in air and then in 
distilled water, which was maintained at a constant temperature 
of 20° C. A very fine gauged copper wire with a loop in the end 
was hung from the beam. The corm was weighed by securing it in 
the loop and suspending it in the distilled water. The volume 
of the corms was obtained by the buoyancy method as outlined 
by Pearson (29). 
The corms were planted on May 21 in a fairly heavy clay 
loam and moderately fertile soil which was under a system of 
overhead irrigation. They were spaced 5 inches apart in the 
row and the rows were spaced 2 feet apart. The high crowned 
corms, being smaller, were planted 4 inches deep, while the 
low crowned corms were planted 5 inches deep. 
The plot was laid out according to the Latin Square method, 
as outlined by Snedecor (38), modified to the form of a split 
plot which involved pairing of high and low crowned corms of a 
variety in the plot. The plot technique made possible the appli-
cation of statistical methods to determine if there were any block 
differences caused by fertility gradients. Statistical analysis of 
the data showed that there were no significant block differences. 
Soil fertility was reasonably homogenous throughout the plot, 
Eoliminating possible experimental error as a result of variation. 
Data were taken both seasons relative to growth and flowering. 
The number of days elapsing between planting and first 
appearance above ground was obtained for each plant. Length 
and width of leaves were obtained during the 1934 season. 
Flowering data were taken on individual corms. Data were 
taken covering the time of flowering, the number of florets pel' 
spike and the lengths of the spike. During the 1935 season only, 
the widths of florets were measured on all varieties, using tip to 
tip of the widest flower segments. 
The correlation methods and Student's "t test" for the sig-
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nificance of mean differences as outlined by Wallace and 
Snedecor (40) were used. 
PRESENTATION OF DATA 
The data relative to the volumes of the high and low crowned 
corms of the nine varieties are presented in table 1. It will be 
seen that the volumes of the low crowned corms were between 
one and one-half and four times the volumes of the high crowned 
eOl'ms of the same variety in both 1934 and 1935. 
The average number of days required for the plants of the two 
types of corms to appear above ground for each of the 2 years 
if, shown in table 2. The data show that the low crowned corm, 
for the most part, completed its sprouting in less time than the 
high type. 
According to Pridham (33) the gladiolus plant will reach 
maximum size 8 to 9 weeks after planting in the field. 
TABLE 1. VOLUMES OF THE HIGH AND LOW CROWNED CORMS 
USED IN THE EXPERIMENTS. 
Average volume per corm in cubio centimeters 
VARIETY High crowned I Low crowned 
1934 I 1935 I Differ- I 1934 1935 Differ-
ence ence 
Butterboy ..................... . 
Excellence ................................... _ .... .. 
Flaming Vale ........... _ ........ ......... .. 
Golden Light ............................... . 
Mrs. H. E. Bothin .............. .. 
Pasteline ....................... . 
Queen of Orange .. .. 
Tawny G<>ld _._"." 
White Butterfly ........... .. 
14.73 
15.69 
14.87 
21.86 
13.32 
17.38 
12.95 
12.72 
14.67 
10.83 
14.93 
11.16 
13.69 
11.24 
2.01 51.73 42.20 9.53 
1.02 30.32 35.74 -5.42 
- .06 
10.70 
1.71 
33.27 
34.69 
32.64 
43.06 
36.79 
37.1'1 
43.55 -10.28 
28.70 5.99 
36.37 
40.86 -4 .07 
TABLE 2. DAYS REQUIRED FOR SPROUTING OF HIGH AND LOW 
CROWNED CORMS. 
1934 1985 
VARIETY Average days to I Mean Average days tol Mean 
sprout differ- 8J)rout differ-
High I Low ence High I Low ence 
Butterboy .. -.......... _ ................ -.............. 16.8 18.6 -1.8 14.2 13.4 0.8 
Excellence .... _ .. _ .. -........... _ ................... 21.4 20.6 0.8 16.4 15.5 0.9 
F1aming Vale ...... _ ........ __ .. _ .......... -....... 14.0 13.9 0.1 
Golden Light ............... _ .... _._ ... _ ... - 16.0 14.9 1.1 12.1 15.3 -3.2 
Mrs. H. E . Bothin ... _ .... _ ............ 19.0 20.6 -1.6 20.6 20.0 0.6 
Pusteline -.--..... ~.-............ -.. --.. -...... 19.0 19.9 2.1 Queen of Orange ............•........•..... 22.0 19.9 2.1 
Tawny G<>ld .................................... _ ...... 16.2 15.8 0.4 
White Butterfly ........ ................•...... 14.7 19.0 -4.3 17.3 16.9 0.4 
'Sprouting was reckoned as the time when the shoot first appeared above ground. 
With this in view, measurements were made of leaf growth over 
this period at three different stages. The data presented in 
table 3 show that the low crowned corms produced greater leaf 
area than the high crowned corms. This was due largely to the 
fact that more shoots arose from the low than from the high 
crowned corms. The low crowned corms of variety Mrs. H. E. 
Bothin were the only ones that did not produce greater leaf area 
than the high crowned corms at each period. The discrepancy 
may be attributed partly to the fact that the corms were not as 
clean and healthy as the other varieties and obviously had not 
TABLE 3. LEAF AREA OF PLANTS GROWN FROM HIGH AND LOW CROWNED C01~MS DURING PRINCIPAL PERIOD OF GROWTH' 
1934. 
Average 
I 
Leaf area in square em. Percentage increa.se in leaf area 
VARIETY no. shoots 
June 16 - June 23 1 per corm June 16 June 23 July 14 June 23 - July 14 
H L I H L H L H L H I L 1 H L 
~~~fl~~~~:;: ::~~::::~~_::·:":1 1.0 2.0 I 
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I 
144 223 435 742 1379 150 I 200 I 233 217 <.0 1.2 1.6 28 52 132 217 822 996 371 317 
\ 
522 359 0 
1.1 2.0 83 183 195 437 573 1460 135 
I 
139 194 234 
1.3 1.5 45 42 226 156 5lr5 482 400 271 159 209 
~~:!~i';,f O~~~;;;"·~·::::::::::.::j 1.5 1.9 53 147 168 331 444 820 217 125 I 164 148 2.0 2.1 I 47 I 61 233 296 1113 1332 396 385 1 378 350 White Butterfly ......... _ .. _ ........... 1 1.8 3.9 82 85 250 355 905 1652 205 318 216 365 
H = high crowned; L low crowned. 
*Since relative values only were desired. a factor was not worked out to obtain actual leaf area. Values r eported were obtained by multiply. 
ing length of leaf by its width. which gives a higher than actual value. 
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been well cultured. It will be seen that the percentage increases 
in leaf area do not vary greatly between the two types of corms. 
The data for both seasons relative to the flower spikes pro-
duced from high and low crowned corms are presented in table 4. 
'1'he low crowned corms of all varieties for both seasons produced 
more spikes than the high crowned corms. This is in agreement 
with the results of Pridham (34) and Oven (28) who have 
reported that the number of flower spikes is definitely related 
to the size of the corms. 
'I'able 5 showfl the spike lengths of the high and low crowned 
corms for both seasons. In comparing the mean differences in 
columns 5 and 10 for 1934 and 1935 respectively, it will be seen 
that there were distinctly seasonal differences in the length of 
the spikes. Although varietal responses to seasonal effects are 
evidently involved, the tendency appears to be that the low 
TABLE 4. NUMBER OF SPIKES PRODuCED BY HIGH AND LOW 
CROWNED CORMS. 
1934 1935 
VARIETY Corm I NO'1 Total 1 ~;ik:' l ce~~~~e No·1 Total 1~;ik~~'lce~~~~e 
Type corms ~ok' per spike corms ~ko. per spike 
SPI es corm dif. SPI es corm dil. 
I H + 45 I 4~ I 1.02 I 43 I 45 I 1.01) \ Butterboy ........ 1 L + 49 96 1.96 92 47 84 1.79 70 
I H 49 I 61 I 1.24 I 46 I 52 \ 1.13 I Excellence ...... 1 L 49 77 1.57 27 49 89 1.82 61 
Flaming Vale I ~ I I I :~ I i~ I U~ I 33 
I HL 41) I 48 I 1.06 I 44 I 48 I 1.09 I Golden Light 48 97 2.02 90 46 106 2.30 110 
Mrs. H. E . I H 42 \ 54 I 1.29 I 28 I 28 \ 1.00 I 
Bothin ............ 1 L 28 42 1.50 16 28 31 1.11 11 
Pastcline ...... .\ ~ !~ I ~~ I U~ I 26 I I I 
T ::.::.a ":::' n::'Yc...::G:.::O:.::ld~.::: ..:!-.\ -=~:"'--L--.:::::..-!...I ...:2=---,-I---,=_IL ---''''''--!-....:~::~'--!-I-=l~~ I U~ I 64 
White I H 49 87 I 13 .. 7885 I  49 \ 68-- \ ' -1.39 
Butterfly " ...... 1 L . 49 189 I 116 44 110 2.50 80 
+ H = high crowned; L = low crowned. 
TABLE 5. LENGTH OF FLOWER SPIKES PRODUCED BY HIGH 
AND LOW CROWNED CORMS. 
VARIETY 
Butterboy ............ --...... . ! 45 I 91. 6 1 49 
Excellence ....... __ __ __ , " " ... .. ' 4. 9, 9,3.2" 49 
Flaming Vale ....... 
Golden Light 45 85 .0 148 
Mrs. H. E. Bothin __ ' ..... 1 42 96.1 28 
Pasteline .... ............. 4g 84.0 48 
~~::y o&,~r~~.~~ :: .. '.: ~~ 8.~:.~ I ,~~ 
White Butterfly ........ , 49 86 .1 49 
"Significant (.05). 
"Highly significant (.01). 
95.0 
95 .0 
85.0 
94.1 
83.1 
85.0 
83.3 
- 3.4**1 431103.0 I 47 ! 109.7 I -6.7 *" 
- 1.8 ·16 93.6 49 97.3 -3.7" 
______ 38 95.4 \ 44 102.6 I -7.2" 
0.0 44 11)4.0 46 93.4 I 10.6' · 
~:g I ~~' I ,~.8:~ I ~~ I ,9,~.:O, I ~~:~ 
~::. I:g '~H I !~ I '~H I I~ 
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crowned corms produce taller spikes than the high crowned. 
This is in agreement with the work of Pridham (32) who found 
that large corms usually produce the tallest spikes. The results 
also corroborate those of Wiggin (43) who reported significant 
correlations between size of corm and height of spike in 8 out 
of 12 yarieties tested. Oven (28), however, found no sig-
nificant differences in the length of spikes from different sized 
corms in two varieties tested. 
The data relative to the flowering abilities of high and low 
crowned corms within a given variety and between seasons are 
presented in tables 6 and 7. The shape ratios of the varieties 
that are duplicated the second year approximate those of the 
first year. Differences in flowering in the two seasons cannot, 
therefore, be attributed to differences in shape index. The data 
do not supply evidence of consistency in production of more 
Jlorots per spike from one type of corm than the other. 
TABLE 6. PRODUCTION OF FLORETS PER CORM AND FLORETS PER SPIKE 
BY HIGH AND LOW CROWNED CORMS. 1934. 
I Corm I No. I Shape Total 
Mean I Florets Mean 
VARIETY differ- per differ-type corms ratio florets ence spike ence 
Butterboy 
.1 ~t \ 46 \ .63 11.80 \ 11.29 49 .43 22.31 -10.61 11.46 -0.16 
........ .. . 1 
H 
\ 
49 
\ 
.69 17.69 
\ 
12.44 
Exeellence L 49 .44 20.24 -2.66 13.60 -1.16" 
Golden Light ......... .. 1 
H I 46 I .70 11.44 10.62 L 48 .45 2().96 -9.62 10.29 0.33 
Mrs. H. E. Bothin I H I 42 I .61 14.88 11.70 L 28 .40 16.89 -2.0 1 11.48 0.22 
.............. .1 H 49 \ .61 16.29 10.62 Pa.teline L 48 .41 21.00 - 6.'71 11.25 - 0.73" 
1 H 49 I .63 22.69 11.73 Queen of Orange ... 1 L 48 .42 27.00 -4.31 13.08 - 1.36" 
White Butterfly ...... 1 
H 49 
\ 
.68 19.00 10.87 
L 49 .46 34.24 - 16.24 9.12 1.76" 
, +H = High crowned; L = Low crowned. 
': 'Highly significant (.01). 
TABLE 7. PRODUCTION OF FLORETS PER CORM, FLORETS PER SPIKE AND 
WIDTH OF FLORETS BY HIGH AND LOW CROWNED CORMS. 1936. 
s .... 
" 
0 
., ., 
_!l8 ':~1l 
., 
~ ..c:"'S ~ VARIETY B~ . B ~.!a !l~" oS .... lJ ~ ~~ Il ;t;11(,) ~~ 8 Zg ~e ~~~ ~~.~ .~ 0 )l~.: 8.., ~;;:;~ ~.~ .: ~;;:: .5 "'., "'., "'., 
~+ 43 .63 11.33 10.86 10.16 Butte rboy .. -..... 47 .47 I 20.87 I - 9.54*' 11.90 -1.04"1 9.84 I 0.32 
............ \ ~ 46 .88 \ 14.74 \ \ 13.10 \ \ 12.24 \ Excellenc~ 49 .46 23.12 ·-8.38'" 13.07 0.03 12.16 0.08 
I H 38 .52 /16.37 / / 14.60 / 
/ 
8.89 / Flaming Vale IL 44 .37 23.16 -6.79.' 14.59 0.09 9.00 -0.11 
I ~ 44 .69 / 12.68 I 1 11 .64 \ I 10.83 1 Golden Light 46 .46 22.63 I - 9.96" 9.99 1.66"1 9.93 0.90'" 
Mrs. H. E. .I ~ 28 .53 \ 9.79 I I 9.79 I \ 9.69 I Bothin -..... 28 .46 11.21 - 1.42 10.14 -1).36 9.88 -1).19 
... / ~ 46 .68 I 17.00 / /11.38 I 1 10.92 I Tawny Gold 42 .45 1 26.76 -8.76" 10.54 0.84" 10.45 0.47' 
White l H 49 .54 1 15.78 I 1 11.80 I I 8.71 I Butterfly ..... .. 1 L 44 .49 29.73 -13 .96" 12.08 -1).28 8.85 -1).14 
' Significant (.05). 
··Highly significant (.01) . 
+ H = High crowned; L = Low crowned. 
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It will be seen from tables 6 and 7 that the low crowned corms 
of every variety produced more florets per corm than the high 
crowned corms in both seasons. Statistical analysis of the data 
showed highly significant differences for each variety except 
Mrs. H. E. Bothin. 
'rhe data for the widths of florets for the various types of 
corms are recorded in table 7. It may be observed that the 
mean differences are small with' not one of them being over 1 
centimeter. 
Table 8 shows the number of days to complete flowering of 
high and low crowned corms for both seasons. Here again the 
results were not consistent between varieties and between 
TABLE 8. AVERAGE NUMBER OF DAYS TO COMPLETE FLOWERING BY 
HIGH AND LOW CROWNED CORMS. 
1934 1935 
~ ~ ~ ~ ; ~ <II ~ d VARIETY $..2 $;3 $0 
.... 1M", .... 
ww-& ".$ ~ 2l "'<II~ <II ~.$.~ " ~1ij ..... ,:: ~~.s ,:: 
'" ""~~ .. ~<II.s <II <Il ·H~ .8 ,::1': . E . E ""op. §~ . E ""op. "'~ . E biJ >E~ I >E~ >E~ 05 ~ 8.5 0'" <II .... Z8 0'" <II ....;2;" ;2;8 <: 8 .~ ;:s:a I <: 8 .~ ;2;8 <: 8 .~ ~:a 
Butterboy -......... 45 71.4 49 75.1 
! 
- 3.7 43 70.8 47 69.2 1.6 
Excellence 49 88 .5 49 83.4 5.1 46 71.0 49 72 .7 -1.7 
Flaming Vai-;; ' .......... .... .. -....... 38 80.0 44 81.2 -1.2 
Golden Light .. 45 72 .0 48 75.5 - 3.5 44 6'5.9 46 74.4 -8.5 
Mrs. H . E. 
Bothin ............ 42 109.0 28 113.0 - 4.0 28 108.0 28 101.0 7.0 
Pasteline 
•• w •• ••• .. •• .. 
49 80 .6 48 73.7 6.9 ...... ...-.. _- ...... . ....... • ••• R • Queen of 
Orange 49 78.8 48 74.0 4.8 ...... w •••• • •• • ...... .... _ .. - ....... 
Tawny Gold ..... .... ............ . ..... --•........ -........ 45 84.4 42 83.5 0.9 
White 
Butterfly ••..... 49 77.8 49 89.0 -11.2 49 78.7 44 72.0 6.7 
seasons. In 1935 there was a reversal in performance of the high 
and low crowned corms of all duplicated varieties except Golden 
Light. The results partly substantiate those of Oven (28). By 
comparing data in table 2 with those in table 8, it will be seen 
that there is evidence in most of the varieties of correlation be-
tween length of time to sprout and length of time to complete 
flowering. When the sprouting had been slower in either type 
of corm, the length of time to complete flowering was greater; 
and when the sprouting had been faster, the length of time to 
complete flowering was shorter. 
The data for 1935 were subjected to statistical analysis to de-
termine whether or not the shape of the corm can be used .as a 
basis of forecasting its flowering abilities and whether any sig-
nificant correlation exists between total florets and width of 
florets and florets per spike and width of florets. The results 
involving the seven varieties are presented in table 9. The data 
show a large number of low correlation coefficients. Out of 
70 individual correlations, only eight are significant. Just 
five of the significant correlations in three varieties (Excellence, 
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Flaming Vale and Golden IJight) involve shape. The remaining 
three significant correlations (Excellence and Golden Light) in-
volve florets per spike and width of floret. No relationship was 
indicated betwcen the total :florcts per spike and the width of 
TABLE 9. CORRELATION COEFFICIENT (r) IN MEASUREMENT OF RELA-
TIONSHIP BETEWEEN CERTAIN MORPHOLOGICAL CHARACTERS 
OF THE GLADIOLUS. 1935. 
y = Shape ratio S = Florets per spike 
F = Total florets W = Width of floret 
VARIE'l'Y I Corm I No. I ryF I ryS I ryW I rFW I rSW type corms 
----' ~+ \ ~3 \ +.20 \ + .13 \ - .07 \ .00 \ +.08 Buttel'boy 47 - .05 .20 +.18 - .20 +.13 
----------1 ~ \ 46 \ +-05 I +-02 I t.05 \ +.12 \ + 36' Excellence 49 .02 I .48"1 .35' -.04 .45" 
IH 
\ 
38 \ + .18 
\ 
-.36' \ +.35' \ + .23 1 -.31 
Flaming Vale ______ _ 1 L ~4 -. 11 -.29 - .04 .00 1 + .05 
----------- ---' ~ I 44 I +.07 I +.19 I - .06 I -.08 \ +-23 Golden Light 46 -.35' .08 +.03 +.26 .45" 
' H 
\ 
28 \ +.16 \ +.16 I +-28 1+-28 I +-28 Mrs . H. E. Bothin _____ _ _______ 1 L 28 -.13 -.01 .26 .24 .34 
---J r I 45 I - .26 1+.09 I -.05 1 +.08 I +-09 Tawny Gold ............ -..... 42 + .02 -.11 + .02 .17 .08 
IH I  49 I  .00 I .00 I -.04 1+.01 I - .03 White Butterfly ______ . ________ . __________ 1 L 44 - .04 1 + .10 +.11 .16 + .18 
' Significant (.05). 
" Highly significant (,01) . 
+ H = High crowned; L = Low crowned. 
florets. The largest of the eight correlation coefficients is only 
.48, which some workers consider rather small for biological 
material. The evidence supplies convincing proof that shape of 
the gladiolus corm is not associated with floral quality. In addi-
tion to the shape factor, the correlation coefficients between total 
:florets produced and width of florets and the florets per spike 
and the width of florets indicate little relationship between the 
characteristics involved. 
CHEMICAL STUDIES 
At the time of planting and at several intervals during the 
growing season mother corms were taken from the plantings in 
both the field and cellar and analyzed for their chemical compo-
flit.ion. Analyses were made for alcohol soluble sugars, alcohol 
soluble acid-hydrolyzable sugars, alcohol insoluble acid-hydrolyz-
able substances, starch (plus dextrin), non-colloidal and colloidal 
nitrogen. 
MA'I'ERIALS AND METHODS 
Chemical analyses of high and low crowned corms of variety 
Excellence were run for two seasons to determine differences in 
sugars, polysaccharides and nitrogen. The object of these 
analyses was to determine whether or not chemical differences 
between the high and low crowned corms corresponded with 
possible quantitative and qualitative flowering results. As stated 
previously, the high crowned corms used in these experiments 
were in every instance nearer the cormel stage in years, were 
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smaller and produced usually one spike compared to two and 
sometimes three in the low crowned corms. This condition raised 
problems in presenting the data, because chemical comparisons 
between the two types of corms were not comparisons between 
corms producing the same number of spikes. Differences in the 
data, therefore, would generally be the result of the low crowned 
corm being drawn upon for reserve foods to a greater extent than 
the high crowned because of the greater number of shoots pro-
duced. 
In May of 1934 and 1935, the husks were removed from ·the 
corms and the corms treated with Semesan solution as described 
previously in the variety tests. Fifty high and 50 low crowned 
corms were selected at random, measured and weighed to obtain 
shape ratio and volume. The average shape ratios for the high 
crowned corms the first and second season were .66 and .83 
respectively and for the low crowned .47 and .46 respectively. 
The corms for this experiment were planted in the same type 
of soil as described previously and were under irrigation. They 
were planted at the same depth and same distance between rows 
as described but were set 12 inches apart to prevent possible 
competition between plants. Enough corms were planted in the 
field the first season to allow sampling seven times at intervals 
of 2 weeks at different stages of growth, with five replications 
of high and low crowned corms at each sampling. Enough plants 
were also grown to maturity in complete darkness to permit 
analyses of three samplings. The purpose of the latter was to 
compare the effects on the utilization of food reserves from 
corms in the light with corms in the dark. 
The plot technique consisted of planting five high crowned 
corms followed by five low crowned corms and continuing in 
such fashion to the end of the row. The adjacent row was 
started with the low crowned type instead of the high crowned 
type. It is clear that this method not only permitted alternation 
of high and low types in the row but alternation from row to 
row as well. 
The corms to be held in darkness were planted in 8-inch 
flower pots. Five corms were planted in each pot in a soil consist-
ing of 2 parts greenhouse compost soil and 1 part sand. 'fhe 
potted corms were placed in a dark cellar in which the tempera· 
1ure remained at about 70° F. throughout the season. 
The corms were planted May 25 in 1934 and May 26 in 1935. 
The first analyses determined the chemical composition at 
planting time for both types of corms whether in the field or 
dark cellar. The samples were taken from five replications (five 
('orms in each replication) of the high and low crowned types 
selected at random. The chemical results at the time of planting 
and for each period throughout the season, therefore, were 
obtained from composite samples of 25 high and 25 low crowned 
corms. 
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The plants growing in the field and the dark cellar were lifted 
at intervals of 2 weeks. After digging, the mother corms were 
amputated from the young plants. The roots were cut off and 
the mother corms thoroughly washed. The low crowned corms, 
because of their size, were quartered, and the high crowned 
corms were cut in half. Cross sections 1 or 2 mm. in thickness 
were cut from these sections by means of a slicing board. A 
50 . gm. composite sample of each replicate was killed quickly 
" with boiling 95 percent redistilled ethyl alcohol. The separa-
'/ t~ of colloidal and non-colloidal carbohydrate and nitrogen 
fractions was accomplished by extraction with 80 percent re-
distilled alcohol using the decantation method. Fourteen decan-
tations showed completion of extraction by analytical tests. The 
dried residue from the alcohol extraction was run through a burr 
mill and then through a ball mill until the sample passed 
through a 200 mesh screen. The ground tissue was held in 
tightly stoppered bottles for polysaccharide and insoluble nitro-
gen determinations. I 
METHODS OF CHEMICAL AN ALYSES 
Methods outlined in Loomis and Shull (23) were followed 
unless otherwise noted. Sugar samples were cleared with neutral 
lead acetate and deleaded with potassium oxalate. Reducing 
!)ubstances were determined by a modification of the Munson, 
Walker and Bertrand techniques. Sucrose was inverted with 
1 + 15 HCI at room temperatures. Starch was brought into 
solution with saliva and hydrolysis completed, after clearing, 
with 1 + 20 HCl at 1200 C. for 1 hour. Acid hydrolyzable 
substances were determined on the starch free residue by 
hydrolysis with 1 + 20 HCI at 1200 C. for 1 hour. Non-
colloidal nitrogen was determined by the unmodified Kjeldahl 
determination on an aliquot of the alcoholic extract and colloidal 
nitrogen on an aliquot of the dried residue. 
FIELD 
PRESENTA'l'ION OF DATA 
CHEMICAL ANALYSES FOR 1934 
The chemical data for the field mother corms for 1934 are 
presented in table 10. It will be observed that the total sugars 
were higher at practically every interval of analysis in the high 
crowned corms than they were in the low crowned corms. Reduc-
ing and non-reducing sugars showed a similar tendency. 
The data for total sugars were analyzed statistically to deter-
mine whether the mean differences were significant, and the 
results are presented in table 11. July 7, August 4 and August 
18 were the only periods at which the mean differences were 
not significant. 
'fhe consistency with which the high crowned corms contained 
more total sugars than the low crowned may be explained on the 
· .... 
TABLE 10. CHEMICAL ANALYSES OF HIGH AND LOW CROWNED MOTHER CORMS OF VARIETY EXCELLENCE, SAMPLED AT 
INTERVALS OF TWO WEEKS DURING GROWING SEASON. RESULTS EXPRESSED AS 'PERCENTAGE OF FRESH WEIGHT. 
CARBOHYDRATES CALCULATED AS D-GLUCOSE. 1934. 
Fraction May 26 
At Planting I June 9 
Reducing .sugars .. _ .......... - ............. )' IJ:;!7 ! ~t8 i 0~91 /31 
Non-reducmg sugars _..... ...... 3.01 2.62 2.08 1.88 
Total sugars ................... _ .. _ ....... .'1 3.78 3.20 2.47 2.19 
Starch ...................................................... 25.22 22.92 I 14.94 14.00 
ACid .. hydrolyzable substanc2S "=.11.65 1.60 1 0.86 0.99 Non-colloidal nitrogen ....... __ 0.09 0.12 0.07 0.09 
Colloidal nitrogen ._ ... _ ... ____ 0.32 0.35 0.20 0.22 
Total nitrogen .. _ .. _...................... 0.41 0.47 0.27 0.31 
+ H high crowned; L low crowned. 
1 
FIELD 
June 23 July 7 July 21 I Aug. 4 I Aug. 18 Sept. 1 
H I L 1 H 1 L 1 H 1 L I H I L I H L 1 H 1 L 
0.87 1 0.51 1.05 0.67 1.31 1.12 1.07 1.16 1.56 1.5911. 78 1.67 2.46 2.29 1.26 1.62 2.34 2.17 2.56 2.46 2.58 2.61 2.73 2.15 
2.80 12.31 1 2.29 13.65 3.29 3.6313.62 i 4.14 3.33 4.20 4.51 3.82 
10.22 I 9.73 I 2: 90 5.76 I 4.92 6.35 3.12 3.88 3.83 4.59 I 3.47 4.34 
1.1311.44 I, 2.03 \ 1.46 \ 3.16 1.98 I, 2.36 I, 2.46 I, 2.50 2.94 J 3.90 3.81 0.07 0.15 I 0.08 0.12 0.12 0.08\ 0.07\ 0.071 0.06\ 0.06 0.05 I 0.04 0.18 0.20 0.11 0.16 0.15 0.16 0.12 0.13 0.14 0.14 0.14 I 0.15 
0.25 0.36 I 0.19 0.28 0.27 0.24 0.19 0.22 0.20 0.20_~ 0.19_ 
~ 
-l 
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basis that the low crowned corms generally produced more shoots 
than the high crowned which resulted in a greater utilization of 
the sugars. The differences in total sugars between the high and 
low crowned corms at the time of planting was obviously due to 
sprouting, for the low crowned had more and larger sprouts 
than the high crowned at that time. Table 4 shows that in 1934 
the low crowned corms of the variety Excellence produced less 
flower spikes in proportion to the high crowned than it did in 
1985. Therefore the starch difference between the two types of 
corms possibly would have been greater in 1934 than indicated 
in table 10. Tables 4 and 10 show that when the proportion of 
spikes from low crowned corms was greater in 1935 the starch 
differences were also greater. 
TABLE 11. MEANS AND MEAN DIFFERENCES OF TOTAL SUGARS, STARCH 
AND TOTAL NITROGEN IN HIGH AND LOW CROWNED MOTHER 
CORMS OF VARIETY EXCELLENCE. 1934. 
Field 
Date I Corm Total Starch Total type sugars nitrogen 
May 26 
( H + 
3.778 25.220 .4052 
At planting L + 3.194 22.924 .4710 
.584" 2.296" -.0658" 
June 9 ! H 2.478 14.940 .2670 L 2.182 14.002 .3126 .296" .938 -.0456" 
June 23 
( 
H 3.328 10.218 .2480 
L 2.804 9.728 .3572 
.524" .490 -.1092" 
July 7 
I H 2.312 2.904 .1944 L 2.296 5.756 .2790 .016 - 2.852" -.0846" 
July 21 I H 3.652 4.918 .2702 L 3.294 6.348 .2408 .358" -1.430' .0294 
August 4 I H 3.630 3.122 .1918 L 3.614 3.884 .2218 .016 -.762" - .0300 
August 18 
I H 4.142 3.832 .1976 L 4.206 4.588 .2012 -.064 - .756" -.0036 
September 1 I H 4.502 3.466 .1922 L 3.816 4.340 .1952 .686" - .874" - .0030 
"Mea n difference i s s ig nificant (.05). 
··Mean difference is highly significant (.01) . 
+ H = High crowned. 
L = Low crowned. 
It will be observed in table 10 that there was a greater per-
centage of starch in the high crowned than in the low crowned 
corm from the time of planting and for 6 weeks thereafter. 
From July to the end of the season a reversal in this condition 
occurred, with more starch occurring in the low crowned corm. 
The starch column in table 11 shows that the mean differences 
were significant at every period ' of sampling except on June 9 
and June 23. The reversal in percentage starch in the two 
types of corms did not take place until the young plant was 
established, a condition caused possibly br the fact that the high 
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type of corm contained a much smaller original amount of starch 
by volume than the low type. By the sixth week, when the rever-
sal in percentage starch took place, both types of corms had been 
largely depleted of starch. Since there was less volume of starch 
in the high crowned corms at the time of greatest depletion, the 
condition was maintained for the remaining intervals of analysis. 
The differences in acid-hydrolyzable substances of high and 
low crowned corms grown in the field may be seen in table 10. 
The differences obtained between the high and low crowned 
corms showed so many reversals between the different periods of 
analysis that it is doubtful whether they imply anything of 
physiological importance. 
Table 10 shows the differences in total nitrogen of mother 
corms from the field. The high crowned corms contained less 
nitrogen at every sampling except on July 21, while the last 
three periods showed similar percentages in both types of corms. 
The total nitrogen column in table 11 shows that the mean dif-
ferences were significant up until July 21 after which there 
were no significant mean differences until the end of the sea-
son. After July 21 it is suggested that any proteinaceous ma-
terials the young plant needed were produced in the roots. In 
support of this, Nightingale and Robbins (27) have reported that 
the roots of narcissus bulbs are the chief organs concerned with 
the transformation of nitrates to organic nitrogen. 
No explanation is made for percentage nitrogen being less in 
the high than in the low crowned corms. It is suggested, how-
ever, that the low crowned corm could produce usable forms of 
nitrogen for the young plant to a greater extent because of its 
larger number of roots and thus maintain its lead over the higb 
c:t'Owned corm in total nitrogen. 
The differences in colloidal and non-colloidal nitrogen frac-
tions of high and low crowned corms are presented in table 10. 
In general, these two fractions followed total nitrogen in regard 
to the differences between high and low crowned corms at each 
stage. 
Figure 3 shows graphically the important and critical stages 
of development of the plants from high and low crowned corms 
together with certain chemical fractions at those periods. 
DARK CELLAR 
The 1934 analyses of the mother corms in darkness are pre-
sented in table 12. The high crowned mother corms were higher 
in total sugars than the low crowned corms at planting and 2 
weeks after planting. By June 23 and July 21, however, there 
was a reversal in this condition with total sugars being lower in 
the high than in the low crowned corms. Reference to the total 
sugar column in table 13 shows that the only mean difference 
which was not significant occurred June 23 when the reversed 
condition was first evident. Non-reducing sugars show a similar 
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condition as total sugars, while reducing sugars were higher in 
the high crowned corm at each period of analysis. · Since no 
photosynthesis was occurring and the new plant was dependent 
entirely upon the mother corm, the more rapid depletion in the 
high crowned corm can be attributed fairly to its smaller volume. 
The percentage starch in mother corms planted in darkness 
is shown in table 12. The high crowned corms contained more 
starch than the low crowned corms except after June 23 when 
a reversal in this condition occurred. Table 13 shows that the 
mean differences in starch were significant at each period except 
on June 23. It will be observed that the condition of reversal 
in starch was accompanied by reversal in total sugars. 
Differences in acid-hydrolyzable substances of high and low 
crowned mother corms grown in darkness are shown in table 12. 
It will be seen that the condition of reversal in the percentages 
of acid-hydrolyzable substances between high and low crowned 
corms occurred during the same periods as the reversal in total 
sugars. More stability was exhibited in the percentages of acid-
hydrolyzable substances between the two types of corms than 
those sampled from the field (table 10). 
H L 
May 26--At planting 
0/0 
Total Sugars ...................... 3.78 
Starch ....................................... 25 .22 
Acid-Hydrolyzable 
Substances .......... _........... 1.65 
Total Nitrogen ... _ .... _ 0.41 
% 
3.20 
22.92 
1.60 
0.47 
18 em. 
9 em. 
H 
June 9- Shortly before 
flower bud formation 
0/0 % 
2.47 2.19 
14.94 14.00 
0.86 0.99 
0.27 0.33 
Fig. 3. Principal smges of development of the g ladiolus during the growinll season and 
low c!'owned mother corms at those stages. 
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Table 12 shows that there was a greater amount of total nitro-
gen in the low crowned than in the high crowned mother corms 
in darkness. The mean differences in total nitrogen are shown to 
be significant in table 13 for eaeh period except that sampled 
JUly 21. 
54 em. 70 em 
H L 
July 7-Flower spike appearance 
0/0 0/0 
2.31 2.29 
2.90 6.76 
80 em. 87 em. 
H L 
Aug. 18- After flowering 
0/0 0/0 
4.14 4.20 
3.83 4.69 
2.03 1.46 2.60 2.94 
0.19 0.28 0.20 0.20 
e percentalre total sugars, starch, acid-hydrolyzable substances and total nitrogen in high and 
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TABLE 12. CHEMICAL ANALYSES OF HIGH AND LOW CROWNED MOTHER 
CORMS. OF VARIETY EXCELLENCE. SAMPLED AT SEVERAL INTERVALS 
. DURING GROWING SEASON. RESULTS EXPRESSED AS PERCENTAGE OF 
FRESH WEIGHT. CARBOHYDRATES CALCULATED AS D-GLUCOSE. 1984. 
Dark cellar 
Fraction I May 26 I At planting June 9 June 23 July 21 
I H+ I L+ H i L I H L I H I L Reducing sugars ..... ............... 0.83 0.5& 0.44 I 0.41 I 0.42 0.39 0.49 0.42 Nun-reducing sugars '.--.. .... 3.02 2.92 2.15 1.99 2.47 2.71 1.32 2.23 
Total sugars .... ...............•. ....... 3.85 3.48 2 :59 2.40 2.89 8.10 1.81 2.65 
Starch .......... ............ . .................... 24.60 21.96 18.40 17.07 11.~6 11.50 1.68 2.72 
Add-hydrolyzable 
1.
28 1 
substances ...... -..................... 2.57 
1.94 i 1.45 1.10 1.29 1.57 2.10 Non-colloidal nitrogen ........ 0.09 0.18 0.07 0.10 0.07 0.10 0.17 0.14 
Colloidal nitrogen .-.............. 0.32 0.87 0.20 0.27 0.17 0.22 0.11 0.13 
Total nitrogen .. ...................... 0.42 0.50 0.27 0.87 0.24 0.32 0.28 0.27 
+H = high crowned; L = low crowned. 
TABLE 13. MEANS AND MEAN DIFFERENCES OF TOTAL SUGARS. STARCH 
AND TOTAL NITROGEN IN HIGH AND LOW CROWNED MOTHER 
CORMS OF VARIETY EXCELLENCE. 1934. 
================ 
Dark cellar 
Date Corm Total Starch Total type sugars nitrogen 
May 26 H+ 3.848 24.602 .4162 
At planting L+ 3.486 21.962 .4920 
.362<" 2.640" - .0758' 
June 9 H 2.592 18.402 .2666 
L 2.396 17.068 .3710 
.196' 1.334" - .1044· ' 
June 23 H 2.890 11.958 .2418 
L 3.098 11.496 .3170 
- .208 .462 -·.0752" 
July 21 H 1.808 1.676 .2776 
L 2.654 2.716 .2700 
- .846" - 1.040" .0076 
'Significant (.05) . 
"'Highly significant (.01). 
+H = High crowned; L = Low crowned. 
It is of interest to consider the general trend in the chemical 
composition of the mother corms throughout the season. Table 
10 shows a considerable reduction in total sugars the first 2 
weeks from planting. Apparently this reduction was mostly 
utilization of the sugars in growth processes. A certain amount 
of the percentage decrease in sugars may be attributed, however, 
to an increase in fresh weight of the mother corms as a result 
of taking up water. Loomis and Evans (22) have reported that 
gladiolus corms stored wet gained 6 percent in weight. Anddik, 
Urban and Stanek (1), Blaauw (4) and Kimbrough (20) worked 
with mother sugar beets, hyacinths and mother potato tubers 
respectively and have reported consistent increases in moisture 
eontent. The writer planted high and low crowned mother 
corms in the greenhouse on Feb. 19 that gained in fresh weight 
for a considerable period. By May 17, however, the high 
crowned corms had lost an average of 8 gms. and the low crowned 
an average of 19 gms. in fresh weight. 
Under field conditions, incipient shrinkage 
corms was discernible 6 weeks after planting. 
of the mother 
At this stage 
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Fig. 4. Development of plants from low and high crowned corms in the dark 
(left) and in the field (right) 32 days after planting. 
contractile roots of the young plant were approximately 4 mm. 
in length, a more pronounced swelling of the new corm was 
evident, . and· tlte leave~ h.~d reached almost their maximum 
height. Subsequ.(lnt shrinkage of the corms took place as illus-
trated in figs. 5 and 6. 
A rapid decrease in starch (table 10) verified the fact that 
large amounts of sugars had been utilized, since sucrose and 
glucose were low in proportion to the quantities of starch that 
had been hydrolyzed. On June 23 there was a slight increase 
in both reducing and non-reducing sugars. This increase in 
sugar levels may be attributed to the fact that large quantities 
were needed for initial growth after which there followed a de-
crease in sugar requirements. The initiation of flowers took 
place shortly after June 9. Pfeiffer (30), Watkins (41), Jones 
(18), Pridham (33) and Fairburn (11 ) have established that 
flower initiation in the gladiolus occurs from 3 to 4 weeks after 
planting. Decrease again in the sugar levels in the samples 
taken July 7 to the approximate levels of June 9 may be indica-
tive of larger food requirements for the growth of the flower 
spike. The trend in sugar levels from July 7 to Sept. 1 shows a 
steady increase. The mother corms had shrunk to approximately 
one-third their original size by Sept. 1. Although the trend in 
percentage total sugars shown by the analyses is no doubt 
accurate until July 7, the consistent increase from ,Tuly 7 to 
Sept. 1 is relatively higher than it should have been because of 
consistent loss in water from the mother corms, causing a per-
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Fig. 5. Development of plants from high and low 
crowned corms in the dark (left) and in the field 
(ri g ht) 63 days after planting. 
tities of sugars after JUly 7. 
centage increase in 
chemical composition 
per unit volume of 
cor m tissue. The 
trend after July 7 
was either a leveling 
out or a gradual de-
crease in sugars on 
a fairly comparable 
fresh weight basis. 
Sucrose ten d e d to 
level out from July 7 
to the end of the 
season, but glucose 
increased. 'l'he sugar 
levels of mother corms 
planted in darkness 
present a more accur-
ate trend in view of 
the fact that the 
cor m s showed no 
shrinkage as late as 
July 21; tota.l sugars 
in mot her corms 
grown in darkness 
were lower at this 
time than on June 23 . 
The results indicate 
that the new plant 
used very small quan-
Starch (table 10 ) decreased rapidly from field mother corms 
during the first 6 weeks after planting. The rate of decrease 
in starch from high and low crowned mother corms occurred 
at approximately the sa.me rate during the first three periods of 
analysis. For example, the original percentage of starch at 
the time of planting in both the high and low crowned corms was 
reduced approximately 40 percent the first period of sampling 
or 2 weeks from planting; a similar condition was evident at 
the second and third periods of sampling. 
It is difficult to interpret the trends shown by the analyses 
of acid-hydrolyzable substances (table 10). Increased per-
centages in these substances from July 7 to Sept. 1 were due, 
partly at least, to loss of moisture in the corm. 
The trends in total nitrogen (table 10) show a consistent per-
centage decrease throughout the season. The greatest decrease 
oecurred the first 2 weeks after planting. There was a gradual 
decrease in percentage of insoluble nitrogen, while soluble 
nitrogen tended to remain more constant. This was indicative 
105 
of small but consistent utilization of soluble forms of nitrogen by 
the new plant. 
CHEMICAL ANALYSES FOR 1935 
FIELD 
Chemical data for 1935 mother corms from the field are shown 
in table 14. High and low crowned corms showed less difference 
in total sugars than they did the first season (table 10), 
obviously because there was less sprouting of the corms before 
planting the second season. After growth had started, however, 
the analyses corresponded closely to those of the first season 
with the high crowned corms showing a higher percentage of 
sugars than the low crowned corms. A similar tendency was 
exhibited by sucrose and glucose. 
The high crowncd corms contained a higher percentage of 
• • • 
Fig. 6. Appearance of plants from low and high 
e.rowned corms in the field (left) and in the dark 
(right) 91 days after planting. The low crowned corm 
grown in the dark produced four fully differentiated 
red florets. 
starch than the low 
type until Aug. 24 
when there was evi-
dence of reversal in 
this condition. This 
indicates a condition 
similar to that which 
prevailed the previ-
ous season. 
According to ta.ble 
14, percentages in 
a c i d - hydrolyzable 
substances between 
the two types of 
corms grown in the 
. field were erratic and 
showed little similar-
ity with the previous 
season's results (table 
10). -
Table 14 shows the 
percentage of total 
nitrogen, insoluble ni-
trogen and soluble ni-
trog·en. Although the 
high crowned corms 
contained more total 
nitrogen at planting, 
a reversal in this con-
dition took place after 
growth had started, 
which corrosponded 
with the first sea-
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TABLE 14. CHEMICAL ANALYSES OF HIGH AND LOW CROWNED MOTHER 
CORMS, OF VARIETY EXCELLENCE, SAMPLED AT INTERVALS DURING THE 
<mOWING SEASON. RESULTS EXPRESSED AS PERCENTAGE OF FRESH 
WEIGHT. CARBOHYDRATES CALCULATED AS D-GLUCOSE. 1935. 
FIELD 
F)'action 
I H + I JJ+ 1 H 1 L i ..... 0.03 0.04 1 0.24 1 0.28 1 
.... 3.04 3.12 2.84 1 2.88'1 
..... 3.07 1 3.16 3.08 1 3.16 
Reducing sugars ... .. .. __ ..... . 
Non-reducing su ga l" S 
Total sugars ...... . 
Starch 
····1 28 .40 1 24.00 1 12.20 1 14.% 
Acid-hyd"olyzable I 1 I 
substances . .......... ......... 3.34'1 4.6J 
Non·colloida l nitrogen ..... 0.17 0.20 
Colloidal nitrogen ...... ...... 0.85 0.71 
Total nitrogen ........ 1.02 0.91 
+ H = hig h crowned: L = low crowne<1. 
1. 59 1 0.15 
0.34 I 
0.49 
2.72 1 0.13 
0.41 I 
0.54 
July 27 Aug. 
H 1 L 1 H 1 
0.49 I 0.4'7 I 0.60 \ 
0.93 2.49 0.46 
1.42 \ 2.96 \ 1.06 \ 
3.69 6.00 1.02 
1 1 
0.57) 1.78 1 1.271 0.13 0.09 I 0.12 
0.17 0.25 0.06 
0.30 1 0.34 1 0.18 
24 
L 
0.70 
1.40 
2.10 
1.48 
1.42 
0.09 
0.08 
0.17 
son's results. As with starch and acid-hydrolyzable substances, 
a higher percentage in total nitrogen was obtained in both types 
oj' corms at planting than in 1934. A greater percentage of in-
soluble nitrogen will be observed in the high crowned corms dur-
ing eacll period, which is a reversal of the previous season's re-
sults (table 10 ). The data in table 14 indicate that there was a 
greater pCl'centage of soluble nitrogen utilized in the high than 
in the low crowned corms. 
The general trends shown by the several chemical fra<>tions 
may be observed by comparing the results of the second with 
thosc of the first scason. The trend in total sugars the second 
~eaSOll (table 14) was similar to the trend the first seaSOll 
(table 10) . Non-reducing sugars (table 14) show a somewhat 
similar general trend to that in 1934 except that they were 
greater on Aug. 24 than they were at approximately the same 
period the prcvious year. Reducing sugars (table 14) were 
unusually low at planting as compared with the first year, 
followed by an increase in this fraction. The general trend 
corroborated the first year's results. 
]:j'igures 4, 5 and 6 show the progressive development of both 
fi eld and dark cellar growll plants and the conditions of the 
mother corms. It will be observed that the mother corms in 
darkness did not shrink to any extent throughout the season. 
The mother corms from the field, however, show progressive 
fihrinkage. 
'1'he trend in starch (table 14) yel'ifies the previous season's 
results in that there was rapid depletion. Figure 7 shows the 
internal appearance of the mother corms after considerable 
hydrolysis of starch. At A and 0 it will be seen that the low 
and high crowned corms show distinctly dark areas between the 
nodes as compared with B which exhibits an unplanted sectioned 
corm with its flesh presenting a homogenous appearance. The 
clark areas may be seen to have extended from the central stele 
to the periphery of the corm. Later in the season the darkened 
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A B c 
EXCELLENCE 
Fig. 7. Longitudinal section of a low and high crowned corm (A) from the dark 
ce llar and (C) from the field 32 days after planting, showing internal appearance 
compared with that of an unplanted corm (B). 
areas enlarged to include the entire corm. It will be seen further 
that the starch was digested from the upper portion of the corm 
first, indicated by a lack of darkened areas in the lower part of 
the corm. This is in contrast to work reported by Smith (37) 
who found that starch was digested first from the lower portions 
of: the corms of Brodiaea Lactea (Wats.) 
DARK CELLAR 
Chemical data for 1935 mother corms from the dark cellar are 
given in table 15. The relative differences in total sugars be-
tween the high and low types correspond closely to those the first 
[-;(,1180n (table 12 ) . In addition, the condition of reversal in mid-
season was duplicated. The results for sucrose (table 15) also 
v\;~'l'c similar to those the first season, hut glucose varied some-
what from observations made in 1934. 
It will be observed further in table 15 that there was a similar 
trend in the starch percentages of high and low crowned corms 
"When compared with the 1934 results (table 12). The condition 
of reversal in starch in midseason of the first year was repeated 
in 1935. 
TABLE 15. CH~ICAL ANALYSES OF HIGH AND LOW CROWNED MOTHER 
CORMS, OF VARIETY EXCELLENCE, SAMPLED AT INTERVALS DURING THE 
GROWING SEASON. RESULTS EXPRESSED AS PERCENTAGE OF FRESH 
WEIGHT. CARBOHYDRATES CALCULATED AS D-GLUCOSE. 1935. 
Dark Cellar 
Frac tion June 15 June 29 August 2~ 
T:educing sugars .. "'1 ~.t I tt I ~53 1\ 0~43 \ rin 1\ t2r; 
Non-reducing sugars .. 3.04 3.12 2.96 2.42 I 3.97 4.05 
Total sug'U'S ... 3.07 3.16 3.49 I 2.85 I 5.18 5.30 
Sta.rch .. 2R.40 I 24.00 I =17=.=:76,,=*=J.=5.:=3=0 '*! ====i=~~i==5~.0~2=i==5~.~30 
A~:b~{:~~;:~a~l~ .......... ........ 1 3.34 I 4.61 I 2.33 4.44 2.4;;-r-/ 2.33 
Non-colloidal nitrogen. .... 0.17 / 0.20 I 0.10 0.12 0.07 0.05 
Colloidal nitrogen .... 0.85 0.71 0.40 0.39 I 0.27 \ 0.24 
Total nit;'ogen .. .... 1.02 I 0.91 (1.50 0.51 I 0.34 0.29 
+ H = hillh crowned; L = low crowned. 
.. 
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Table 15 shows acid-hydrolyzable substances to be less in the 
high than in the low crowned corms at each period. 'rhis cor-
responds with the previous season's results (table 12), except 
that in 1934 the high crowned corms contained a higher per-
centage of these substances at the beginning of the season. 
The analyses for total nitrogen (table 15) corresponded 
with those of the previous season in that the percentage of total 
nitrogen was reduced more in the high than in the low crowned 
corms after planting. It will be noted that colloidal nitrogen 
also was less in the high crowned corm after planting, verifying 
the first season's results. Non-colloidal nitrogen, however, was 
greater in the high crowned corm after planting, which was 
contrary to the observations in 1934. 
DISCUSSION 
The results of the morphological investiga.tions have shown 
that a certain shape or size of gladiolus corm can not be rightly 
claimed as possessing definite qualitative flowering abilities. 
Certain quantitative growth and flowering results concerning 
high and low crowned corms were marked with considerable 
variation as was expected. In general, high crowned as well as 
low crowned corms within a given variety varied somewhat in 
certain growth and flowering aspects from one season to the 
next. In comparisons of high and low crowned corms within 
varieties, low crowned corms of most varieties completed their 
sprouting in less time and generally produced taller flower 
spikes. Low crowned corms always produced greater total leaf 
area, more spikes and a greater number of florets per corm than 
high crowned corms. Differences in the number of florets per 
spike and width of florets between high and low crowned corms 
were not significant. It was distinctly obvious that the high 
crowned corm did not produce a more superior flower spike 
than the low crowned corm. 
Many gladiolus growers claim to recognize a condition in 
eorms termed "running' out." The condition is characterized in 
some varieties by poor growth and flowering results, apparent-
ly caused by constitutional weakening of the corm the farther 
it is removed in vegetative generations from the cormel stage. 
Diseases play their part in the "running out" of gladiolus 
varieties as they do in potato tubers. Werner (42) reports that 
certain virus diseases in potato tubers go unnoticed, spread to 
other plants and increase the amount of disease the following 
year, causing reduced yields. The grandiflorus type of glad-
iolus does not propagate vegetatively as fast as the primulinus 
t.ype, neither is it considered as disease resistant. A number of 
varieties of the primulinus type have been growing in the Iowa 
State College trial gardens for the past 14 years without indica-
tion of increasingly poor flowering performance. I t is con-
ceivable that if the grandiflorus type of gladiolus were sub-
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jected to optimum environment and horticultural treatment, the 
condition of "running out" should not be prevalent. 
The chemical data for 1934 and 1935 on mother corms taken 
from the field showed differences that were associated with the 
flowering results. These differences, however, were a result of 
one type of corm being called upon to deliver greater amounts 
of reserve 'materials because of more shoots produced. The size 
and shape of the corm did not appear to be associated with sig-
nificant differences in percentages of reserve materials. 
Chemical analyses were first made on Feb. 19, at which time 
no indication of sprouting was evident. Analyses were made 
for reducing and non-reducing sugars only, and no significant 
differences were found in the percentages of these sugars in the 
two types of corms. At the time of planting, however, the corms 
had sprouted. The high crowned ·corms contained a higher per-
centage of starch and sugars at the time of planting and for a 
4-week period thereafter than was contained in the low 
crowned corms. The lower percentages of reserve materials in 
the low crowned corms at the periods mentioned appeared to be 
caused by more rapid depletion due to the growth of the larger 
number of shoots produced. Although there was continuous 
depletion of starch throughout the season, the rate was most rapid 
during the 6 weeks after planting. During the 6 weeks' period 
there was no appreciable increase in sugars, which indicated 
that they were being utilized as fast as the starch was hydrolyzed. 
Nearly one-half of the total nitrogen reserves in the mother 
corms had been used within 2 weeks after planting. This sug-
gests that on soils where nitrogenous fertilizers are needed 
nitrates should be applied so as to be available within 2 or 3 
weeks after the corms are planted. 
The trend in the percentage food reserves of the mother corms 
from the field and dark cellar showed rapid decrease, especially 
during the first 6 weeks of growth. Although the trends were 
similar both seasons, the degree to which depletion took place 
varied between seasons. The high crowned corms grown in the 
dark showed a higher percentage of sugars than the low crowned 
corms for the 2 weeks after planting. A similar conditi.on 
held true with starch for the first 4 weeks. Both of these 
conditions were found in the field mother corms. After the 
second week, however, the percentages of sugars in the low 
crowned corms were greater than the percentages in the high 
rrowned corms. The differences were a reversal of the conditions 
that prevailed in corresponding mother corms in the field. The 
rhemical conditions just described held true for both seasons. The 
results indicate that "Jumbo" size corms should be used for 
forcing or where light condit.ions for growth are not of the best. 
Figure 5 shows a flowering spike with four fully differentiated 
florets produced in darkness from a representative low crowned 
corm, whereas the high crowned corm did not produce a visible 
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spike. Dissection of the plants from high crown'ed corms showed 
less than 15 percent having spikes with indication of aborted 
florets, while 90 percent low crowned corms showed a spike. The 
results supply further evidence of the greater amount of reserve 
foods in the low crowned corms. The results substantitate those 
of Pfeiffer (30) who reported that a gladiolus plant grown in 
I>eat moss in darkness produced a spike with seven aborted 
Horets. Gilbert and Pember (14) concluded from their work 
that the gladiolus corm contains more reserves than are actually 
needed to establish the new plants. Since the plants were 
etiolated and had no chance to synthesize carbohydrates for 
growth of the plant, the amounts of food reserves were reduced 
more rapidly in the high crowned corms because of their smaller 
volume. The results indicate that the high crowned corms COIl-
tained only sufficient food re,serves merely to initiate the for-
mation of new ±1orets, while the low crowned corms, under 
similar conditions contained sufficient reserves to produce com-
plete differentiation of florets. In regard to the importance of 
the storage organ supplying reserve foods during the early stages 
of growth, Ramsay and Robertson (35) concluded that the 
young plant requires assistance from the mother tuber for 4 
weeks after planting. Geiger (13) has concluded that the glad-
iolus plant, while being dependent at first upon the parent corm, 
has produced all the structures necessary for independent exis-
tence as early as 6 weeks after planting. 
Amputation experiments were conducted by the writer in 
which young plants were severed from the mother corms at dif-
ferent intervals and planted under favorable conditions for 
gTowth. At the time o[ amputation, the plants severed later in 
the seaSOll possessed roots, but the young plants , did not have 
roots of their own when amputated. Some young plants were 
amputated within 16 days after planting the mother corm. 
The daughter corms were as small as 7 mm. in diameter and did 
not possess roots but developed them later. This indicates that 
the young plant can maintain independent existence as early as 
2 weeks after planting the mother corm, although flowering 
possibly could not take place. Plants amputated at the time 
that the inflorescence could be felt in the plant, produced normal 
but somewhat smaller and fewer florets, a normal corm and the 
usual crop of cormels for the variety. From the experimental 
data, it is evident that the mother corm is an important source of 
food for the new plant, from the standpoint of flowering, during 
the first 6 weeks of development. 
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